INTRODUCTION
The Danube River and its nearby area Rye Island has brought in many benefits, but sometimes also problems. Water resource management have to solve problems during dry periods or floods, which are connected with irrigation or drainage function of the Rye Island channel network. The regulation of water regime at the Rye Island area needs information about mutual interaction between channel network and groundwater at this area. The aim of the built channel network has been to drain wet area and to irrigate fields during dry period. Groundwater at this area is strongly related to water regime of channel network. Various factors have changed their mutual interaction (e.g. design and operation of Gabčíkovo water work). One of them is also bed aggradation of channels with suspended load silts, which affects the channel permeability.
DESCRIPTION OF LOCALITY
The Danube River flows through a relatively narrow valley along the Austrian-Slovak border. The river crosses a strip of mountains connecting the Alps and the Karpatians, passes Bratislava, and divides into two branches just below Slovak capital, i.e., the Danube and the Small Danube -see Fig The Rye Island area forms a flat plain with only small differences in altitude. The surface of Rye Island decreases in the south-east direction. Its average slope is about 0,25 0, and it was one of the reasons for building channel network at this area (as a drainage system). Rye Island is the result of sedimentation of the Danube River, with sediments from upstream mountains (Alps) being spread over its territory. Sedimentation of transported materials has created thick layers of gravel, with a tendency to elevate the river bed. The creation of river branches, which flow according to the Danube River water level, is another aspect of the sedimentation process. During previous centuries (up to the 19th century), the river branched into multiple streams and frequently changed course within its own alluvial sediments. At present, the process of river migration has stopped or is being controlled, because Slovakia irregular sedimentation provides changes in the river bottom and changing conditions for shipping. Water in alluvial deposits of the Danube River serve as a source of water for such agglomeration as Vienna, Bratislava, Budapest, Belgrade, and others. The body of sediments between Bratislava and Gabčíkovo is of great importance in terms of supplying water to surrounding areas. The area is often designated as an inland Danube delta, made up of a gravel layer of up to 400m thick and containing an underground water reservoir of about 20 millions cubic meters of high-quality water. The general direction of groundwater flow during periods of low discharges in the Danube River along the length of Rye Island is in a south-eastern direction, more or less parallel to the Danube flow direction. When the water level in the Danube is relatively high, large amounts of water infiltrate into the Rye Island aquifer, with velocity vectors of the seepage water being close to 90 degree to the Danube River flow direction (Kosorin, 1997) . As it was mentioned above, the slope of the Rye Island area is very low, so natural draining has not developed. For this reason the network of channels has been built at this area since the end of 19th century. Today the channel network length is nearly 1000 km. Its density is approximately 1 km/1,25 km 2 . System of channels can be utilized for drainage and irrigation. The problem of water level regulation at this area is complex. Therefore, many specialists were interested in solution of it (Kamenský, 1993; Kosorin, K. 1997; Novák a kol., 1998; Šoltész et al., 1999; Šútor, Štekauerová, 2000; Burger, 2003) . Channels, manipulating objects and pumping stations as basic elements of this channel network allow controlling water level in channels to achieve optimal position of groundwater table during vegetation period. The thickness and structure of bed silts are factors influencing interaction, therefore it has been necessary to assess also the impact of channel network silting up on it. In this paper we dealt with the changes of silt thickness in the period from 1992 to 2004.
FIELD MEASUREMENT OF SILT THICKNESS AND RESULTS
The measurements of silt thickness were performed in 1993 at following channels: Aszód, Gabčíkovo-Topoľníky, Komárňanský channel, channel Aszód-Čergov, Čergov-Komárno, Čalovo-Holiare-Kosihy. The scheme of the area is in Fig. 2 . Measurements were done at the distance 1,0-2,0 m in cross-section direction and distances of evaluated cross-sections were in the range 2,0-5,0 km. The measured data included distance of a measured point from the right channel bank, water depth to the bottom of channel, water depth to the silt and silt thickness (see Tab. 1). It is important to remind that all measurements were done from surface water level, so only the differences between silt top and channel bottom levels were estimated. The average silt thicknesses were determined as a ratio of a cross-section profile silt area and width of the channel. The volume of suspended load sediments was calculated from average silt thickness and from its distribution along a channel. The total volumes of suspended load sediments are summarized in Tab. 2. 
Control field measurements
Control measurements for checking of the silting up changes were performed at selected profiles of Aszód, Gabčíkovo-Topoľníky and Komárňanský channels in 2004. The control profiles were selected at the beginning, middle and ending part of channels and the measurements were carried out approximately at the same profiles along channels like in 1993. The results of some measurements are shown for illustration in Fig. 3a, 3b and Fig. 4 .
Aszód channel
Measurements were done at three profiles of the Aszód channel: Aszód (km 1,2), Veľký Meder-Dolný Štál (km 12,3), Ňarád (km 25,3). The silt thickness did not change significantly at the beginning part of channel (Aszód). We also calculated the average silt thickness: 
Komárňanský channel
The changes of silt thickness are variable along the channel and the shape of crosssections along this channel has been changed, too. At the beginning part it is without change (Hadovce, km 2,2), but in the middle part (Okoličná na Ostrove, km 14,8) it increased from 0,4 m to 0,8 m. This part of channel was rather wide and deep with dense water vegetation. In the last measured profile Nový Golyáš (km 26,0) distribution of silt through this cross-section in 2004 showed relatively uniform trend. In this and previous parts there were observed moderate increase of silt. The total volumes of suspended load sediments at the Komárňanský channel during evaluated period increased by calculations from 161 344 m 3 to 234 729 m 3 . Figure 6 . Komárňanský channel
Gabčíkovo-Topoľníky channel
The measurements were done at three profiles, as well (Trhová Hradská-Topoľníky, km 1,6; Kútniky-Dolný Bar, km 10,0; and Baka, km 26,0). The comparison of silt thickness in the beginning part of the channel was not made because in 2004 measurements was not performed at the same location.
Figure 7. Gabčíkovo-Topoľníky channel
In the middle part the measurement was not completed again, but partial results show increase of silting up. The comparison of measurement outputs shows that silting up at the ending part of this channel (Baka) was increased. Additionally, the silt included large content of organic mass.
ASSESSMENT OF SILT PERMEABILITY
The observed facts could be useful not only for channels maintenance, but the knowledge about silt thickness in the channels is also important from the view of interaction between channel network and groundwater because the Rye Island is also known as the biggest source of groundwater in Slovakia. The water level in the channel network system has effect to groundwater level and in reverse. From view of mutual interaction between channel network and groundwater it has been necessary to know not only the silt thickness in the channels, but also permeability of silts. So the other aim of field measurements was determination of the silt permeability, which is characterised by hydraulic conductivity.
Figure 8. Granularity curves of silts
For that reason we took at the same time as we measured the silt thicknesses in 2004 also the samples of silts for determination of its granularity and hydraulic conductivity. The samples were taken from top and also from bottom of silt layer. However, in some cases there was not possible to take them. For example, the banks of the profile Hadovce at the Komárňanský channel were overgrown with vegetation; at the profile Topoľníky of the channel Gabčíkovo-Topoľníky the alluvium had liquid consistence and thin thickness, so we did not manage to take samples of it; or at the profile Kútniky, there was flagrant silt, but as we already mentioned, the silt included large content of organic mass. Therefore it was not possible to establish its granularity. It is possible to use several empirical relationships for determination of hydraulic conductivity, but we can apply them very carefully for their limited validity. As we could not take of undisturbed samples, we could use only the relationships by BeyerSchweiger (cited in Mucha -Šestakov, 1987) and by Špaček, 1987 . These relationships are functions of d 10 -particle diameter in 10% of soil mass (m) and d 60 -particle diameter in 60% of soil mass (m). Both of them were determined from granularity curves of the silts Fig. 8 . Values of grain and filtration characteristics of silts are in Tab. 3. 
SUMMARY AND CONCLUSIONS
Aim of this paper was to evaluate the variability of bed sediments in channel network of the Rye Island in the period from 1993 to 2004. Measurements of silt thickness were done in 1993 more detailed at the channels: Aszód, Gabčíkovo-Topoľníky, Komárňanský channel, channel Aszód-Čergov, Čergov-Komárno and Čalovo-Holiare-Kosihy. Then in 2004 were done measurements at selected profiles of Aszód channel, Gabčíkovo-Topoľníky channel and Komárňanský channel for checking of the silting up changes. According to results of measurements at the three selected channels we can say that at the beginning parts of channels the silt thickness are nearly without changes. In the middle parts we observed luxuriant water vegetation, so it was not possible in each channel to measure silt thickness along whole crosssection. The silt thickness increased in Komárňanský channel and slightly in Gabčíkovo-Topoľníky, too. In the ending parts of channels Aszod and Gabčíkovo-Topoľníky silts has been increased in this monitored period, in the case of Komárňanský channel (which flows into the Váh River) there was observed only moderate increase of silts. The silts from middle and ending part of Gabčíkovo-Topoľníky channel included large content of organic mass. Generally, we can say that the channel silting up has not been changed considerably in this monitored period. The silt thickness measurements along the whole cross-sections were managed to do in 2004 only at Komárňanský channel, for that reason the numerical evaluation of changes of silt volume in period from 1993 to 2004 were done for this channel only. The values of silt volume in km 4,0 -26,0 of Komárňanský channel document that silts have been increased from 161 344 m 3 to 234 729 m 3 in monitored period. The observed facts could be useful for channels maintenance, but the knowledge about silt thickness in the channels is also important from the view of interaction between channel network and groundwater, especially when this information is supplemented by the hydraulic conductivity. The values of this characteristic were calculated by empirical formulas mentioned above and results are shown in Tab. 3. These characteristics will be used for simulation of interaction between channel network and groundwater at the Rye Island area in the oncoming period.
